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(54) ILLUMINATOR BY UPWARD IRRADIATION AND UQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an illuminator by 
upper irradiation whose constitution is simple and which 
has the satisfactory illuminating efficiency and in which 
groove stirpes are not conspicuous by emitting the 
major portion of lights propagating in the inside of a light 
transmission body from the light transmission body to 
illuminate a reflection surface (subject to be illuminated). 

SOLUTION: A light source 1 is arranged at the side face 
of a light transmission body 3. Moreover, plural lines of 
V-shaped grooves 4 are formed on the upper surface of 
the light transmission body 3. The grooves 4 are formed 
so as to prolong roughly parallelly with the longitudinal 
direction of the light sauce 1 and are formed in V- 
shapes in a cross section. Flat plane parts being parts in 
which the grooves 4 are not present of the upper 
surface of the light transmission body 3 constitute one 
parts of the upper surface being one flat plane. An 
observoer 6 sees a subject to be illuminated 5 through 

the light transmission body 3. The light emitted from a light source 1 is made incident on the 
light transmission body 3 and propagates the inside of the body while repeating total reflections. 
At this time, since light beams are totally reflected by the grooves 4 being on the upper surface 
of the body 3 and angles of the light beams are changed to be made to be smaller than those in 
the total reflections, they are emitted from the bottom surface side to illuminate the subject to 
be irradiated. 
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$4M4 2CDft^:0^. { ( 1/2) s i n-M 1/n) } 
feiTt^^ti^. 02 CDMM4 2 -CJS*fO/c3fctiJ: i3 W 

-fxytttj:^. c<Dfc^. m2<omm4 2x^mLfdk^c 

m 1 cD^4M4 1 L < ^3:^ffiSB4 3 (^cmmr^^<DKm 

fc<h^. ||lC7)^4ffi4 ICDg^ x:?i)ML* (0. 5/6 

0 ) * Tc/ 1 8 0 } OTT'^tia. Am(DS(D^mm^^ 40 

mr^ct-^^oj^^x^^. 

[0 02 0] ;j^Jc, *^H^(D02*!feJf^?JtcJ:€>±^M 

inc^z^mmmm^m^mi^^xtm-r^o :^§^m<Dm2 
tmm—x^^. ^7^<*3cD±tcspjs«7^iSK-r 
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miimm^^^nBo:>< :^^mx^^':fvxj^m7 2tu 

mtii^3tmiwm(oi^^^^i.x\.>h^ :7'r;XA->- 

h7(D:/yXAM7 2fc(i. S7Cc^-rJ:^tc^^i^< i 
SI57 3 i&Cr. y''}XJU^tW^. ) i^Ma57 4cD#I 
i:;^cD:7"y XAg|57 3 ^^T^j® 1 (Z)S*:&ffij<L^f J'jr^^ri^^c 
riHg^nri^Sc B?ffi:i^aHftff$cr)yyxAgB7 3 

XAS^- h 7ti>^*';XAM7 2^Tffi^CLr. 

ft3<z)±ffiocieM^ti€>c 

[ 0 0 2 1 ] »2llJfeB^©MHJ^S©»flP*l» 

KT^o 7feiiilJ:Jp^3feft3--A«L/c3fecD^^. mU 

4<Dm 1 cD^4ffi4 1 x^i^r^itm^^^ho coy^mt 
m^W3(D±m3\t^miyx. ■x^tmmnm.xh^. 
\a.±M^m i mmmx\t. s o • isaco^fnj^c $ 

w±M3ij^Kimm-^ti^^(j:>mm)^'7y^fr^^. m 
8^c:fec^r. 7 0" -8 0" mM.(ommmc^i^^x . yt 

ty- hi coy' V XAm7 2 (tcm^A^^t. ^gcDcfc^cc 

Hft0CD>''UXAgB7 3'eS*fL. Sa«*ft3--A*f 

myciii3^mMLxmm3^mmr^. cot 

»3 0" ?&>65 0' (DliST^^'Si?A^:f&5J:t,iC:<h:?&n# 

etii^co ccoiS:^. yt(Dmmnm:^m±Lxm^^^$>f)^ 
xz^y'vxAzy- hi ^mMr^t^(^cm^:^^^c^ 

::7'i;XAi^-h7(DSrffl«^ffiSB7 4^WLr*> 
^ . ^HgP 7 4 i y XAg|57 3 <D^4ffiSB©S^ (Dtb^!?^ 

< . :7" y XAgj57 3 (7) e 5=- PjOM^S t:tn«^^:^?^ 
'J>tj:i.\ o^O. MSt^O^/h^fSt^ (Fur hf^:.^) 

l^jrF<D\i' y ^xy'V :XJ^§!^1 3'fy^m^x$>tiiit. hy h 

^tcD^comMm-^mmiiC^r^fci^x^ k^. hy h 

m(iCj:K)mtj:^<DXmMULrj:i>f)i^ M^lllffi^M'Si 
T^^^CiJ:*:]. ^4fficDS55&5 {L* (0. 5/60) 

*7r/i 8 0} &rFx$>^t. y''}Xj^m^(ommM.fc 

To:>y'')XJ^m>(omumyLtcU\^^t\.^^^^ 

[0 0 2 2 ] t<±CCj:0. >''y XAgP7 3©h:-'ir^P3;?5 



13 

{L* (0. 5/6 0) *7C/1 80} WT-C^-Si. 

MfflOfi^iO^ {L* (0. 5/6 0) *7z:/l 8 0} JW 10 
TiT-Sy^s?). 5 0. QjumtiTiUr. y'VXAm<D 

a5:^5^^n«*3^'SJt^r$)^o ^1 0 (a) , (b) tCffe 
(DmiX<Dm^^-ro /c<h;i«. SIO (a) CDci:^CC. 

tji^ftc^-oxmmv^^ mi 5#m) « ^/t. 

[0 0 2 3 ] J: or. ±M^m2mmBm(>cj:tiiit. 
ffigp4 3tcis^s^j^cj5i^-r^o c(Dfc!t>. ytm(D-^m 

M 1 cr)MM4 1 tiCXmytW3(D±m3 1 J: 0 a*f 5n 

h 7 (DTmmmi^c r Jss^ l . s^'^Ttft 3 --aw l . 

T^o ^/c. :7'';XA>'- F 7 (DMS^D:^^ 0 4:^^3 0 40 
mr^Ctt^X^^o ^/c. :7'yXA>'- h 7(D*4MCD 

yXAs^-h7c?:)^a:?&5@s:/c^c<. ss^*6cDew<h 

r^^f^lK ^fc. 11^*6 i:7'yXA5y- h 7CD±ffi7 
1 <hcr>Sg8i*L<hU/c<b#. I4BCDS§3&^ {L* (0. 
5/60) >K7c/l 8 0} «Tr*ntf. Am(DS(D^ 

mfs.x. mmmm:f)^^<. yv :^j^^<Dmo:>BALtcrj:\,> so 
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[ 0 0 2 4 ] ^X^c. :^mM(Dm3mmmmcJ::B±yfM 

mmmm<ommu. m2mtmm<Dmmmm:tmm- 

fl5,^CCfct:f-S:7°y XA->- h 7«. :7*yXAS7 2^± 

1. mi e^mi^xmrn-r^. ^mmt. &sm5<DW 
(Dfcisb. nmn&L9]'(Dyj\^^ci,mi^ nxi^^. com 

IfUJilil-cD^fe^ y Xa V- h 7 y XAS7 2 iC<fc 
3&C^^:7°y XAv'- h 7CC>r4-UTta^^Sil:^j::?jf^ (0° 

-^mtr^) ^^^Ci^itc^^oxi^^t-r^o mimtm 

7Kf*3^ili^Ur:7°y XA5y- h 7<D^®gP7 4 J:OA 
W-r^o SW=K5 3&^'^:^ffii^r*€>i-r^<!:. :7'yX 

± s i n-M l/n.) 'C:^*bri^^o /c/cO. n^^ 
r7'yXAi/-h 7(3[)StFf*r&'5o SI Itcs^-TJ:^ 

tc. y'v:XA'^-h7(o^m7 1 1^^7 3mmt<D 
tji-rnm^o.t^^t. mmmt {^.+ s i n 

(n*s in ia-e,) ) } r*-So 04^50' . 
nx=l. bt^^t. aCD*Afii+ s i n-M 1/ 
na)t*4 1. 8" X^K>. minmt37. 7" 

:7'y XA^>- hA*fM©± 9 0° cfc«3/h$ < J^c-So 
i^tii). y Xa i^- h 7 mm^c J: o r JSSt36©ScS^^ 

<D:^jg04ti3 0' :o:^e>5o° <Dmmx ^ t^m^^^ 

[0 0 2 5 } e(±CCj:83. r/'y XAM7 2=&±®(CL/r 

ffi5:?&s^:^j£tjfcHri^ci:<. myti^3<Dmmnmi)^o' x 
sfiirab-So ^fc. KmuAx^mofc^ mm) \m 

*f*3&Di^:7'yxA>'-h 7^iiiia-rsi#cc. m^f)^ 
^c^-^K y'vxj:.zy-h7<Dmmuw-m^7 4:^mo 

T*5f3. ^Sg|J7 4i'7'yXAgB7 3C0MMgPOS3CD 

#;^sc<tti&i^„ */c. mmcj^^mtji^coxwmt 

ht^\.^t^. mnmm^^^t^(Dmm^ht\^x. Am 

{L>K (0. 5/60) ^ic/l 80} t^TT^S 
y'^)XK^^<DmiimM.fctji\.^^ m^\t. L:^^'3 5c 
mX$>^tr^L. 5 0MmtiT©:7-yXAgP(Oj!K«a 
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€>gBgt^LiLr. «4Scr>S^:?&^ {L^l^ (0. 5/6 
0) *7C/1 8 0} fitTTT^^i. :7"»;XAgB<D^?&sa 

[0 02 6] c (om 3 WMi^^^^^^^x. V X A 
h 7 . m.mn&.9\'(D^^ y° u x as^- h 7 c!):7^ 

mmmmt^mm^^tiiitrnM^m^^^. mistp 10 

y XAv'- hKD"? iz>(D&M(Dy' V xav'- h urn 1 1 
cd:7*uXa->- h7r*€>^5. :e±or):7'yXA5>-hT? 

Ai/- h 7cD:7°i;XACDS^:^[^53:MRg$ti€>feOt:tt 
J^cl^c J: or. 03||]K0mcfc:ti«. Brffifl^tcfcl^ 20 

7 3:?&5. iieJiEfcBSWi^c^E (7 4) ^^^^ral^ 

ffliea^ ti/c^?g3^j:SK?&> 635: -2> u XA->- h 7 . 

:7-yXAS/-h7<D^a>&S@S/c3^<. ti^#6<DI^# 
iJ^jr^/'jrl^ ^/c. IS^^6i:7'yxA>'- h7CD±Di 
<b(Dg6M^LiL/ci^. MfflcOfiS:^^ {L* (0, 5 30 
/6 0 ) * 7c/ 1 8 0 } aTr$)ntf . ArHlcDgO^fi? 

[0 02 7] ;*tc, *^Bjo:)^4||S6ff$^^cj:^±77M 

2(tc:$immms:(o±yj^^^fcm^mr. ytmitmf 40 
:^f^jc^«45;^^s^:f i^tcytmi tm.^-r^yfi^ 
i^mms -^m^^ ^n^o ffiif 4 ittm 1 iiife»j.®<Di«4 <b 
EI— mi 3ftcm»s<Dmmm^^^\, Mms 

2 0' (DPar&-So *jgl:?&i6ai*f^n6:7fe^<Z>fiSc«» 
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6120" <Dmmr:$>^tm)}X$>^Ctii)iit>ii)^'z>tCo 

-rtx-h-h. ccomm^Hrjihiit. ^mi tw-nt^y3\^<vyt 

mtW3\Hx±Km^u^^i^ht^'mh^hx\.^<^ c 
(Dt^ytmum^i^3(D±m3 i(ic^^m4., 4^c 

1 i.cMi'xmm.t^iy^mcvfxrj: < . 7Kwj::^f^tc 

myci^3j:Kimmoxmim^mmr^ct^c^^ 
mmnm^{^±^-^^ctti^x^^^ ^/c. #3if^8<D 

ff^t^^^V?:^^^ 0 . 8 (Dmn 0 s 30^ 8 0 " 

:?&^6 12 0" CD®Hr*6C<btCj:0. cfc «3 ?J[l*m < M 

[0 02 8] 

[^?acD^Am] «±cD<t 5 ^c. :$:^§acD l -ocDMIi^c J: 

BHg $ n i i tc. pg-r ^ ±nmrs ^ctt Biffico— 
mmon&e^^ 01 = 45° +0.- (1/2) s i 

n-" (l/n>Ksin/3) imtf. mm^(Dyj[ti^ 

±nm<Dm2mm(Dn&^ e^^ (1/2) s in 

(i/n) i-rnt^. <J:f:)5a^a<MBJ'r-5ci)j)5r 

WFtrtiu. mm^siLtctj:<^^ct:^s^mx$> 
s&gt^Liu/ci^. mi(omm(os^^t^ (l* (o. 

5/6 0) *7C/1 8 0} JWTit-ntf. ci:?)»lS54:a 
[0 02 9] *yc. 2f:^BJ©J3iJ©?JSIcD±:6'MS^^C cfc-S 
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(0. 5/60) >K7c/i 80} jyT<b-rn«. J:^)?* 

COS^:?&^ {L* (0. 5/6 0) *7i:/l 8 0} i^Ti 

40 
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[06] :^§^m(Dm2mmm(iCteii^^. ±mm(tc 
cfc ^!mmm(Dmm<Dm^mx$> 
mi] mz mmmPMcisi^ y" y xa - h comm 

ti h %(Dim^^ ^fjk'r^^yyx$>^o 
[09] m2 mmm^tfC^^^ ^ v y xasp^d^cdsw 

[010] mzmmmmitc^^^^By'vxAty- h<Dm 

[011] m2 mmam^c^irf ^ y y x a n^r 

[012] *^0jcD^3 ^js?f$,^^c:fet:f ±.yjmm 

[013] |g 3 * WJgl^c^s 6 . 2^:)£ft(DBTM<DM 
^0r^-So 

[014] mi mmmm(^^v}^>. ±^m*kc ji-sm 

[015] m2^35feffJSIJCfet:f ±7JM*f^c J:-5M 

[016] mzmmjimitc^i^^B. ±^MS*icj:^M 

[017] «e*©MBJ^S<oKffi<D«^0r & 

[iRF-^CDi^?8] 
1. 11. 12 
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